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(54) HIGH FREQUENCY RADIO 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a high 
frequency radio utilized for a portable telephone and an 
information communication terminal from being 
deteriorated in the reception sensitivity. 
SOLUTION: The high frequency radio can be prevented 
from being deteriorated in reception sensitivity by 
arranging an antenna port 1 1, an antenna switch 12, an 
antenna multicoupler 13, an isolator 14, a power amplifier 
15, a 1st filter 16, a transmission amplifier 17, a 2nd filter 
18, a transfer mixer 19, a phase shifter 20, a low noise 
amplifier 21, a 3rd filter 22, a reception mixer 23, a 4th 
filter 24 and a PLL oscillator 25 on one side 41 of a 
multi-layered board, and arranging a reference signal 
oscillator 26, a transmission modulator 27, a reception 
demodulator 28, and a power supply control circuit 289 
on another side 46 of the multi-layered board. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An antenna switch is connected to one field of a multilayer substrate between an 
antenna port and the antenna terminal of an antenna common machine. An isolator is connected 
between the transmitting terminal of said antenna common machine, and the output terminal of 
power amplifier. A power wave detector is connected between the output terminal of said power 
amplifier, and a power monitor output port. The 1st filter is connected between the input 
terminal of said power amplifier, and the output terminal of transmitting amplifier. The 2nd filter 
is connected between the input terminal of said transmitting amplifier, and RF output terminal of 
a transmitting mixer. Make IF input terminal of said transmitting mixer into IF input port, and a 
phase shifter is connected between the receiving terminal of said antenna common machine, and 
the input terminal of a low noise amplifier. The 3rd filter is connected between the output 
terminal of said low noise amplifier, and RF input terminal of a receiving mixer. The 4th filter is 
connected between IF output terminal of said receiving mixer, and IF output port. The circuit 
connected to the output terminal of a PLL oscillator while connecting LO input terminal of said 
transmitting mixer and LO input terminal of said receiving mixer is constituted. A transmitting 
modulator, a receiving demodulator, a power control circuit, a reference signal oscillator, and a 
signal connection terminal are prepared in the field of another side of said multilayer substrate. 
RF radio equipment which connected said IF input port to the output terminal of said 
transmitting modulator, connected said IF output port to the input terminal of said receiving 
demodulator, and connected the output of said reference signal oscillator to the input terminal of 
said PLL oscillator. 

[Claim 2] A multilayer substrate is constituted from at least six or more layers including one field 
and the field of another side. RF radio equipment according to claim 1 which made one [ said ] 
field the 1st layer, made the field of said another side the 6th layer, made the touch-down 
pattern the 2nd layer and the 4th layer, connected the circuit established in one [ said ] field by 
the 1 st layer and said 3rd layer, and connected the circuit established in the field of said another 
side by the 5th layer and said 6th layer. 

[Claim 3] RF radio equipment according to claim 1 which carried out power control of 
transmitting amplifier, a transmitting mixer, a low noise amplifier, and the receiving mixer with the 
1st regulator, carried out power control of a PLL oscillator and the reference signal oscillator 
with the 2nd regulator, and carried out power control of a transmitting modulator and the 
receiving demodulator with the 3rd regulator. 

[Claim 4] The drain terminal of the transistor which carries out power control of the power 
amplifier is the RF radio equipment according to claim 1 characterized by constituting from at 
least four or more terminals, and distributing two or more terminals of drain terminals of said 
transistor which carries out power control to the 1 st power supply terminal of said power 
amplifier, and each 2nd power supply terminal of said power amplifier. 

[Claim 5] RF radio equipment according to claim 1 which established the notch circuit in LO 
input terminal of a receiving mixer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the RF radio equipment used for a cellular 

phone or an information communication terminal. 

[0002] 

[Description of the Prior Art] Conventionally, this kind of RF wireless circuit apparatus had 
become the configuration shown in drawing 6 . In drawing 6 11 an antenna switch and 13 for an 
antenna port and 12 An antenna common machine, In 14, an isolator and 15 the 1st filter and 17 
for power amplifier and 16 Transmitting amplifier, In 18, the 2nd filter and 19 a phase shifter and 
21 for a transmitting mixer and 20 A low noise amplifier, 22 a receiving mixer and 24 for the 3rd 
filter and 23 The 4th filter, 25 is a power control circuit, as for a receiving demodulator and 29, a 
PLL oscillator and 26 constituted [ a reference signal oscillator and 27 / a transmitting 
modulator and 28 ] these [ all ] in one field 41 of a multilayer substrate, and the field of another 
side was used as the touch-down pattern. 
[0003] 

[Problem(s) to be Solved by the Invention] When all the circuits were constituted in one field of 
a multilayer substrate, the digital noise generated from a transmitting modulator or a receiving 
demodulator mixed in the antenna or the low noise amplifier, and the technical problem that 
receiving sensibility was degraded occurred. In this RF radio equipment, the improvement in 
receiving sensibility in an antenna port is demanded. 

[0004] By preparing a touch-down pattern in the inner layer of a multilayer substrate, this 
invention prevents that a digital noise mixes in an antenna or a low noise amplifier, and aims at 
raising the receiving sensibility of RF radio equipment while it arranges the transmitting 
modulator and receiving demodulator which are made to generate a digital noise to the field of 
another side of a different side from one field of the multilayer substrate which arranges the 
antenna port and the low noise amplifier. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the RF 
wireless circuit apparatus by this invention An antenna switch is connected to one field of a 
multilayer substrate between an antenna port and the antenna terminal of an antenna common 
machine. An isolator is connected between the transmitting terminal of said antenna common 
machine, and the output terminal of power amplifier. A power wave detector is connected 
between the output terminal of said power amplifier, and a power monitor output port. The 1 st 
filter is connected between the input terminal of said power amplifier, and the output terminal of 
transmitting amplifier. The 2nd filter is connected between the input terminal of said transmitting 
amplifier, and RF output terminal of a transmitting mixer. Make IF input terminal of said 
transmitting mixer into IF input port, and a phase shifter is connected between the receiving 
terminal of said antenna common machine, and the input terminal of a low noise amplifier. The 
3rd filter is connected between the output terminal of said low noise amplifier, and RF input 
terminal of a receiving mixer. The 4th filter is connected between IF output terminal of said 
receiving mixer, and IF output port. The circuit connected to the output terminal of a PLL 
oscillator while connecting LO input terminal of said transmitting mixer and LO input terminal of 
said receiving mixer is constituted. A transmitting modulator, a receiving demodulator, a power 
control circuit, a reference signal oscillator, and a signal connection terminal are prepared in the 
field of another side of said multilayer substrate. It is characterized by having connected said IF 
input port to the output terminal of said transmitting modulator, having connected said IF output 
port to the input terminal of said receiving demodulator, and connecting the output of said 
reference signal oscillator to the input terminal of said PLL oscillator. 
[0006] It can prevent by this that a digital noise mixes in the antenna port and low noise 
amplifier of high frequency radio equipment, and receiving sensibility can be raised. 
[0007] 

[Embodiment of the Invention] Invention of this invention according to claim 1 connects an 
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antenna switch to one field of a multilayer substrate between an antenna port and the antenna 
terminal of an antenna common machine. An isolator is connected between the transmitting 
terminal of said antenna common machine, and the output terminal of power amplifier. A power 
wave detector is connected between the output terminal of said power amplifier, and a power 
monitor output port. The 1st filter is connected between the input terminal of said power 
amplifier, and the output terminal of transmitting amplifier. The 2nd filter is connected between 
the input terminal of said transmitting amplifier, and RF output terminal of a transmitting mixer. 
Make IF input terminal of said transmitting mixer into IF input port, and a phase shifter is 
connected between the receiving terminal of said antenna common machine, and the input 
terminal of a low noise amplifier. The 3rd filter is connected between the output terminal of said 
low noise amplifier, and RF input terminal of a receiving mixer. The 4th filter is connected 
between IF output terminal of said receiving mixer, and IF output port. The circuit connected to 
the output terminal of a PLL oscillator while connecting LO input terminal of said transmitting 
mixer and LO input terminal of said receiving mixer is constituted. A transmitting modulator, a 
receiving demodulator, a power control circuit, a reference signal oscillator, and a signal 
connection terminal are prepared in the field of another side of said multilayer substrate. 
Connect said IF input port to the output terminal of said transmitting modulator, and said IF 
output port is connected to the input terminal of said receiving demodulator. The output of said 
reference signal oscillator is connected to the input terminal of said PLL oscillator, and it has an 
operation that it can prevent that the digital noise from a transmitting modulator and a receiving 
demodulator mixes in the antenna port and low noise amplifier of RF radio equipment. 
[0008] Invention according to claim 2 constitutes a multilayer substrate from at least six or more 
layers including one field and the field of another side. Make one [ said ] field into the 1st layer, 
make the field of said another side into the 6th layer, and a touch-down pattern is made into the 
2nd layer and the 4th layer. The circuit established in one [ said ] field is connected by the 1st 
layer and said 3rd layer, and it considers as the RF radio equipment according to claim 1 which 
connected the circuit established in the field of said another side by the 5th layer and said 6th 
layer, and has an operation that the receiving sensibility of RF radio equipment can be improved. 
[0009] Invention according to claim 3 considers as the RF radio equipment according to claim 1 
which carried out power control of transmitting amplifier, a transmitting mixer, a low noise 
amplifier, and the receiving mixer with the 1st regulator, carried out power control of a PLL 
oscillator and the reference signal oscillator with the 2nd regulator, and carried out power 
control of a transmitting modulator and the receiving demodulator with the 3rd regulator, and has 
an operation that the waiting receptacle time amount for reception can be improved. 
[0010] The drain terminal of a transistor with which invention according to claim 4 carries out 
power control of the power amplifier is constituted from at least four or more terminals, and it 
considers as the RF radio equipment according to claim 1 characterized by distributing two or 
more terminals of drain terminals of said transistor which carries out power control to the 1st 
power supply terminal of said power amplifier, and each 2nd power supply terminal of said power 
amplifier, and has an operation that the transmitting modulation distortion property of RF radio 
equipment is improvable. 

[0011] Invention according to claim 5 is the RF radio equipment which established the notch 
circuit in LO input terminal of a receiving mixer, and has an operation that the reception active 
jamming exclusion property of RF radio equipment can be improved. 

[0012] Hereafter, the gestalt of operation of this invention is explained using drawing 5 from 
drawin g 1 . 

[0013] (Gestalt 1 of operation) Drawing 1 is the electrical diagram showing the RF wireless 
circuit apparatus by the gestalt 1 of operation of this invention. The antenna switch 12 
connected between the antenna port 1 1 and the antenna common machine 13 is formed in order 
to examine a RF wireless circuit apparatus from the exterior. In the gestalt of this operation, 
although the switch 12 uses the thing of the type which changes a signal path mechanically, the 
thing using a semiconductor device may be used for it. 

[0014] The antenna common machine 13 is formed in order to separate transmit frequencies and 
received frequency, and a separation property which a transmitting output does not reveal to a 
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receiving side especially is realized. This separation property is set to 56dB or more so that 
receiving sensibility may not deteriorate. With the gestalt of this operation, although SAW 
constitutes the antenna common machine 1 3, it may consist of dielectrics. 

[0015] The low noise amplifier 21 is formed for the reduction in the noise of a receiving side, and 
is raising the receiving sensibility of a system. With the gestalt of this operation, forward 
direction power gain of a low noise amplifier 21 is set to 16dB or more, and the 3rd 
intermodulation distortion property of 1.5dB or less and input conversion is set to +1dBm or 
more for the noise figure. Moreover, he is using the low noise amplifier 21 as the gain control 
mold amplifier which can carry out adjustable [ of the gain ]. and is trying to also bear a heavy 
current community interference. He constitutes the adjustable gain range from 15dB or more, 
and is trying for receiving sensibility not to deteriorate on the interference level of -21dBm in 
the antenna port 11 at this time, either. 

[0016] By preparing between the antenna common machine 13 and a low noise amplifier Zl, the 
phase shifter 20 is constituted so that a transmit-frequencies band may not carry out 
impedance matching by the complex conjugate. By carrying out like this, it becomes possible to 
be able to reduce the power level which a transmit-frequencies band mixes in a low noise 
amplifier 21 consequently to raise an active jamming exclusion property. In addition, the phase 
shifter 20 adds a certain thing, also when not required. The conditions with an unnecessary 
phase shifter 20 are the cases where the transmit-frequencies band impedance of the receiving 
terminal of the antenna common machine 13 and the input impedance of a low no.se amplifier 21 
do not have consistency by the complex conjugate. 

[0017] The 3rd filter 22 is a filter which attenuates a transmitting band while passing a receiving 
band, and SAW was used for it with the gestalt of this operation. At this time, the magnitude of 
attenuation of a transmitting band may be 15dB or more. 

[0018] The receiving mixer 23 is formed in order to carry out frequency conversion of the input 
signal to an IF signal, and it consisted of dual gate mold mixers. A property sets forward direction 
power gain to 8dB or more, and is setting the 3rd intermodulation distortion property of 8dB or 
less and input conversion to +3dBm or more for the noise figure. In order to fulfill this property, 
the GaAsMESFET device was used for the receiving mixer 23 with the gestalt of this operation. 
[0019] Since the 4th filter 24 attenuates other bands while passing the IF signal which carried 
out frequency conversion with the receiving mixer 23, it has prepared, and it consists of SAW 
devices. It connects with the receiving demodulator 28 and the output of the 4th filter 24 
constitutes the receive section. 

[0020] Next, the transmitting section is explained. The isolator 14 is connected between power 
amplifier 15 and the antenna common machine 13, and even if it changes the load of power 
amplifier 15 by the antenna port 1 1, he is trying for the adjacent channel leakage power property 
of power amplifier 15 not to deteriorate. The power detector circuit 31 is formed in order to act 
as the monitor of the transmitted power, and it is connected to the input side of an isolator 14 in 
order to reduce the effect by the load effect of power amplifier 1 5. 
[0021] The 1st filter 16 is formed in order to attenuate a receiving band, while passing a 
transmitting band. The magnitude of attenuation of a receiving band is setting to 30dB or more, 
and he is trying for receiving band noise level to turn into thermal-noise level by the input side 
of power amplifier 15. The transmitting amplifier 17 is formed in order to amplify to the input 
level which power amplifier 15 needs. The transmitting amplifier 17 is used as the gain control 
mold amplifier, and even when changing transmitted power to the minimum output level, he is 
trying for transmitting band noise level not to increase with the gestalt of this operation. 
[0022] The 2nd filter 18 is formed in order to attenuate a receiving band, while passing a 
transmitting band. SAW was used with the gestalt of this operation. The transmitting mixer 19 is 
formed in order to change a transmitting IF signal into transmit frequencies, and it is connected 
with the output of the transmitting modulator 27. The PLL oscillator 25 is made into the source 
of a local signal to the receiving mixer 23 and the transmitting mixer 19. Moreover, the reference 
signal oscillator 26 is the source of reference frequency of the PLL oscillator 25. The power 
control circuit 29 is formed in order to control the power source of power amplifier 15, the 
transmitting amplifier 17. the transmitting mixer 19. a low noise amplifier 21. the receiving mixer 
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23, the PLL oscillator 25, and the reference signal oscillator 26. 

[0023] As shown in drawing 1 , the multilayer substrate was used in the gestalt of this operation. 
To one field 41 of a multilayer substrate, the antenna port 11, the antenna switch 12, the 
antenna common machine 13, an isolator 14, power amplifier 15, the 1st filter 16, the transmitting 
amplifier 17, the 2nd filter 18, the transmitting mixer 19, a phase shifter 20, a low noise amplifier 
21, the 3rd filter 22, the receiving mixer 23, the 4th filter 24, and the PLL oscillator 25 are 
arranged. Thus, one field 41 of a multilayer substrate is made to constitute the components 
which deal with the frequency component more than a VHF band as a signal. 
[0024] On the other hand, in the field 46 of another side of a multilayer substrate, the reference 
signal oscillator 26, the transmitting modulator 27, the receiving demodulator 28, and the power 
control circuit 29 are arranged. Thus, the field 46 of another side of a multilayer substrate is 
made to constitute the components which deal with the frequency component below HF band as 
a signal. 

[0025] Thus, it becomes possible to shut up direct-current Rhine, such as power-source Rhine 
connected to the touch-down pattern 42 of the 2nd layer, and the touch-down pattern 44 of the 
4th layer in respect of [ 41 ] one side of a multilayer substrate by making it arrange, and gain 
control Rhine, electromagnetic. The frequency component more than a VHF band is made into a 
signal. The antenna port 1 1 arranged to one field 41 of the multilayer substrate to deal with, the 
antenna switch 12, the antenna common machine 13, an isolator 14, power amplifier 15, the 1st 
filter 16, the transmitting amplifier 17, the 2nd filter 18, the transmitting mixer 19, a phase shifter 
20, a low noise amplifier 21, It can prevent mixing in the 3rd filter 22, the receiving mixer 23, the 
4th filter 24, and the PLL oscillator 25 the digital noise centering on the signal component of HF 
band generated from the transmitting modulator 27 and the receiving demodulator 28 which have 
been arranged to the field 46 of another side of a multilayer substrate. Consequently, it becomes 
possible to prevent receiving sensibility degradation of a RF wireless circuit apparatus. 
[0026] (Gestalt 2 of operation) Drawing 2 is the perspective view of the RF wireless circuit 
apparatus in which the gestalt 2 of operation of this invention is shown. The PLL oscillator 25 is 
arranged so that it may surround in a receive section 32 and the transmitting section 33, and it 
constitutes to the antenna port 1 1 in a location which serves as a vertical angle. Thus, by 
making it arrange, it considers so that the local signal from the PLL oscillator 25 may not mix in 
the antenna port 1 1 directly. As shown in drawing 2 , a multilayer substrate reaches 2nd layer 42 
and 44 [ layer / 4th ] is a touch-down pattern, the circuit connection arranged to one field 41 of 
a multilayer substrate — one field 41 of a multilayer substrate, and a multilayer substrate — the 
3rd layer is carried out by 43. circuit connection of the transmitting modulator 27 and the 
receiving demodulator 28 which are made to generate a digital noise — the field 46 of another 
side of a multilayer substrate, and a multilayer substrate — the 5th layer is carried out by 45. 
Thus, in respect of [ 46 ] another side of 45 and a multilayer substrate, the 5th layer of the 
component which deal with the frequency component below HF band as a signal is constituted 
and arranged. Especially the 5th layer makes circuit connection of direct current signal Rhine, 
gain control Rhine, and the data line. 

[0027] On the other hand, the 2nd layer of the 3rd layer of the 4th layer of circuit connection of 
the components which deal with the frequency component more than a VHF band as a signal is 
made [ field / 41 / of a multilayer substrate / one / 42 ] by 44 with 43. Thus, the 1st layer of 
the 4th layer of the frequency component more than a VHF band is made to deal with even 44 
as a signal from 41. As shown in the gestalt of this operation, by dividing the frequency 
component of the signal dealt with in the direction of a layer of a multilayer substrate, arranging, 
and connecting, the touch-down pattern constituted from the 2nd layer of a multilayer substrate 
and the 4th layer will make the shielding effect to a digital noise improve further, and will 
heighten the receiving sensibility degradation prevention effectiveness of a RF wireless circuit 
apparatus as a result. 

[0028] (Gestalt 3 of operation) In the gestalt of this operation, the circuit controlled in the power 
control circuit 29 to be shown in drawing 3 is divided into four. For the 1st, the 15 or 2nd power 
amplifier is [ the PLL oscillator 25 and the 26 or 4th reference signal oscillator of the 
transmitting amplifier 17, the transmitting mixer 19, a low noise amplifier 21, and the 23 or 3rd 
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receiving mixer ] the transmitting modulator 27 and the receiving demodulator 28. The 1st power 
amplifier 15 is carrying out power control 70 by P channel MOSFET. It becomes possible to be 
individual at the time of transmission and to carry out power control of the power amplifier 15 
with which a current flows most by this, at it. 

[0029] Next, although it is about the 2nd power control 71. with the gestalt of this operation, the 
power source of the transmitting section 33 which constitutes the small signal block of a 
transmitting side, and the receive section 32 which constitutes the block of a receiving side is 
summarized. Thus, while being able to carry out the independent control of the transmitting 
section 33 only by adding a transistor switch to power-source Rhine of the transmitting section 
33 by collecting, when carrying out power control of the receive section 32, it becomes possible 
to also interlock the transmitting section 33 and to control. 

[0030] It is how to pack the PLL oscillator 25 and the reference signal oscillator 26 about the 
3rd power control 72. Thus, by packing only an oscillation block, it becomes possible to operate 
only a circuit block required for the timing synchronization at the time of a system startup. 
[0031] Although it is the transmitting modulator 27 and the receiving demodulator 28, this has 
formed the 4th power control 73 in order to always start the digital section. By always starting 
the digital section, it becomes possible to monitor system behavior continuously, and it becomes 
possible only for timing required for a required circuit to make a power source control. Thus, 
since the intermittent control action only of the circuit part (the transmitting amplifier 17, the 
transmitting mixer 19, a low noise amplifier 21, receiving mixer 23) required at the time of the 
waiting receptacle for reception can be carried out by making it classify, it becomes possible as 
a result to develop the waiting receptacle time amount for reception. 

[0032] (Gestalt 4 of operation) Drawing 4 is the electrical diagram of the RF wireless circuit 
apparatus in which the gestalt 4 of operation of this invention is shown. As shown in drawing 4 , 
the 1st power supply terminal 51 and 2nd power supply terminal 52 of power amplifier 15 are 
connected to the drain 53 of P channel MOSFET50. At this time, the 1st power supply terminal 
51 and 2nd power supply terminal 52 of power amplifier 15 are connected so that four terminals 
of the drain 53 of P channel MOSFET50 may be bisected. And in this condition, the 1st capacitor 
48 is connected with the 1st power supply terminal 51 of power amplifier 15 between touch 
down, and the 2nd capacitor 49 is connected with the 2nd power supply terminal 52 of power 
amplifier 1 5 between touch-down. 

[0033] Thereby, a filter consists of tracks of the 1st capacitor 48 and the 1st power supply 
terminal 51. and a filter consists of tracks of the 2nd capacitor 49 and the 2nd power supply 
terminal 52. The filter constituted at this time is an effective filter from which the noise 
component mixed from a power supply terminal to the clock frequency of power amplifier 15 is 
removable. 

[0034] If a power supply terminal 51 and a power supply terminal 52 are connected, track length 
will become short, and will become an effective filter on a frequency higher than the clock 
frequency of power amplifier 15, and it will become impossible to prevent degradation of the 
modulation distortion property of the transmitting output wave amplified with power amplifier 15. 
[0035] As shown in the gestalt of this operation, it becomes possible by separating the 1 st 
power supply terminal 51 and 2nd power supply terminal 52 of power amplifier 15 to prevent 
degradation of the modulation distortion property of the transmitting output wave which could 
carry out RF separation after each power supply terminal had become independent, 
consequently was amplified with power amplifier 15. 

[0036] (Gestalt 5 of operation) Drawing 5 is the electrical diagram of the RF wireless circuit 
apparatus in which the gestalt 5 of operation of this invention is shown. As shown in gVa^mg-P. . 
the notch filter 47 is connected to the output of the PLL oscillator 25. The frequency of a notch 
filter 47 is used as the transmit-frequencies band with the gestalt of this operation. Although 
SAW, LC, and a dielectric are sufficient as this notch filter 47. it is using a chip mold capacitor 
which serves as self-resonant frequency in a transmit-frequencies band in order to simplify 
circuitry. 

[0037] Thus, by constituting, the sending signal amplified with power amplifier 15 can prevent 
mixing in the receiving mixer 23. Consequently, it becomes possible to prevent degradation of 
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receiving sensibility. In addition, if the sending-signal level and other noise level which are mixed 
in the receiving mixer 23 are below the level, i.e., thermal-noise level, that does not cause 
degradation of receiving sensibility, it will add that a notch filter 47 becomes unnecessary. 
[0038] 

[Effect of the Invention] As mentioned above, according to this invention, it becomes possible to 
prevent mixing of the digital noise to the antenna port and low noise amplifier of a high frequency 
wireless circuit apparatus, and the advantageous effectiveness that the technical problem that 
receiving sensibility is degraded is solvable is acquired. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The electrical diagram showing the RF wireless circuit apparatus by the gestalt 1 of 
operation of this invention 

[Drawing 2] The perspective view showing the RF wireless circuit apparatus by the gestalt 2 of 
operation of this invention 

[ Drawing 3] The electrical diagram showing the RF wireless circuit apparatus by the gestalt 3 of 
operation of this invention 

[Drawing 4] The electrical diagram showing the RF wireless circuit apparatus by the gestalt 4 of 
operation of this invention 

[Drawing 5] The electrical diagram showing the important section configuration of the RF 
wireless circuit apparatus by the gestalt 5 of operation of this invention 
[Drawing 6] The electrical diagram showing the conventional RF wireless circuit apparatus 
[Description of Notations] 

1 1 Antenna Port 

1 2 Antenna Switch 

1 3 Antenna Common Machine 

1 4 Isolator 

15 Power Amplifier 

16 1st Filter 

1 7 Transmitting Amplifier 

18 2nd Filter 

1 9 Transmitting Mixer 

20 Phase Shifter 

21 Low Noise Amplifier 

22 3rd Filter 

23 Receiving Mixer 

24 4th Filter 

25 PLL Oscillator 

26 Reference Signal Oscillator 

27 Transmitting Modulator 

28 Receiving Demodulator 

29 Power Control Circuit 

31 Power Detector Circuit 

32 Receive Section 

33 Transmitting Section 

41 One Field of Multilayer Substrate (1st Layer) 

42 2nd Layer 

43 3rd Layer 

44 4th Layer 

45 5th Layer 

46 Field of Another Side of Multilayer Substrate (6th Layer) 

47 Source 

48 1 st Capacitor 

49 2nd Capacitor 

50 P Channel MOSFET 

51 1st Power Supply Terminal 

52 2nd Power Supply Terminal 
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[Dr awing 5 ] 




[Drawing 6] 
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